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(57)Abstract: ^ ;. 13 

PROBLEM TO BE SOLVED: To provide an organic photoconductive material , 



capable of achieving a highly reliable electrophotographic photoreceptor which has 
a high potential by electrification, is highly sensitive, exhibits satisfactory 
photoresponsiveness, has excellent durability and, even when being used in low- 
temperature environment or a high speed process and being subjected to photo- 
exposure, does not cause the deterioration of the characteristics, and to provide 
an electrophotographic photoreceptor and an image forming device using the 
organic photoconductive material. 

SOLUTION: The organic photoconductive material represented by a general 
formula (1), for example, an enamine compound represented by a structural 
formula (1-1) is produced. The electrophotographic photoreceptor 1 is 
manufactured by allowing a photosensitive layer 14 on a conductive substrate 11 
to contain the organic photoconductive material as a charge transfer material 1 3 
and is mounted on an image forming device. 
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-ft* (1) ttzlt (2) ^?*l?>*fi(?)«Mltt^^lillIiSt LTffl 
[0111] 

#i i_hic, «#^«fi 1 2 *«f!&&s i5h m»iifes 1 3^ ic?* 

#«lrm^iH 1 3 1 7 1 6 mU&% 

[0 112] 



(48) 



3P 2004-151666 A 2004.5.27 



tfss (i) ttin (2) •c^$*L*mffl : #»js<ojifv^^5 ti&o 

[0 113] 
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7 v^ffi^fe J: h y * r *s&mwik f(r> r *s&mw, 4 > ^ x&xxmrj > v rfft i? 
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^>-tr>, Mvx^£ SiTf^'s Is y % k*<n%mWi%Z{kfc%^ itzitN, N-v^fJV* 

[0122] 

^W^fe^S l 2 t /nM > fc <7>BB£-Jfc5|Mi, m#3££M l 2 <7)SU^^ 1011% 

~9 9 m&%<vmwK$>& t wfi lv> 0 1 2osa^**i oM*%*ti-e 

1 5 oRttjK^fiiT-r*^^"^* < > *«f»£M 1 2 ofrtM^&T lts^s?^ 
etcht- * s #ip Li*/h ft n s n. s n 1 1* t* *i& a «<o m 19 < ft 4 

o U* s ot, 1 0ll%~ 9 9ii%fc Lfco 
[0123] 

[0124] 

jvjs <t z/y-y h'< jvft F&^f2> zttfx*£& 0 z.<d k 

[0 12 5] 



(50) 



3P 2004-151666 A 2004.5.27 



«»^it^'ftg$tt*ife*7ft*ik«a*ig:»tT'bj:v> 0 . 

[0 12 6] 

m#3l£JP 1 5 <7)MI?{±> 0. 0 5 /< mJ£l± 5 // m^TT^S i i: ^jft L < , <fc^fcf£ 
L<lt0. 1 ^ mJ£Jl± 1 ft m&TX$>%> 0 *Uff3&^JB 1 5 <T>m.WQ. 0 5 ^ m 

[0127] 

m##M©i6f*> twria— jR^t (i) ttzit (2) x^^fi&^m^m^mm^mm- 

«\ IfMfef 1 2 -T^feU^«fllf*SXn(tS|-rAS6*S:^ri-A«W*fc3|i»St 1 3 fc 
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5 >SMMI^ x*)V^ynmfo&ixf^yvvy&mfci£Z*&f*zk&-?it2><, itz 
, ZKh<Dlk&®frh£.K&&*±&£tzl±mm~&-t&#V'?-, tz bk.tf#V -N- 
tf^.>i/#;w < ?V~;K *">j - l - if — /i/fc?v>j3 JrtfjK'J - 9 - If— h if 
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mie-^ ( 1 ) 4 tc a ( 2 ) -e^ $ ti*> <Dmmftmn. , imwx&z> z. t * l 
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m«mm» 1 6 <o/<>r >^#ig 1 7 Kii. ®#ttrii^® 1 3 kvmm&Kmtiz 

*° »; a^t tf - /hubb * \z=- frM&ftmm texv^fihG) &m&fofflm , ^t.^t^-j 

m> y^-y^^mm, juk^vwh, i/va~>wm. jkutu h#re, *<jt^= f 
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fi^flUtiV'o i^f>0»Hi(i, *^-C^ $ fLX <£> «fc < , £tz2m&±&&2 

tixoim&tiTis x ^ 0 mi!&Ltzmm<v*xis, #v*?-v>®^ 
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, £*Lt,£/M > yaffils 1 7 ffl V> S Sft LV^ 0 

[0131] 

m##tM^Wl3 (A) bW^Bl? (B) t<7)Jt^A/B «\ -HttttfcttMJfc 
-CI 0/1 2 5gflfC**»t:fc£'<b> ^^H«t&m^¥»^l -CWt, MSJt"C 1 0/ 

i2~io/3 o-c&& 0 ura^i^M, mw^M^Si 3(imiE-^ d) tmt ( 
2) ^?tt^m^^»j«^^v^^0^^«5fesm'i4^^*-^tf(OT% HtrteJt^A/B 

^10/12~10/30tL, t£*£&omW$^M£ffl^&|§£-4 <9 *>fcv>Jfc*T? 
>^»ffi*mi^.T't), 3l6lB#tt*Jlt*#-r*t t^tlSo Ifc^oT, 3teJS*tt«rffi 

?«it* s i?ii. miGJt^A/B^u 0/3 o *t«-c* *) m y ?mm 1 7<o 

m#«irm® 1 6 K&*A^4tS, 4 fcffirSBJfc^A/Ba* 10/12 £jBx./<>f > *"#Bi 
1 7 <7)Jt^M£ < * & t > A>T > ^'WBh 1 7 coJt^^iftv^ t ft HJk^TB-JWIftiMHi < ft «9 
, «3fc»<Z>**£** s itliMr*"*o L^oT, 1 0/1 2 ~ 1 0/3 0 i Lfco 
[0132] 

tf-SI®iXf)K IMi^fJVv 'JVtx^fK 7^JVfiXf)V> S|ft^7 
[0133] 
[0134] 

& o 

[0 13 5] 

v^iii, n > K 7 x y - JVf f #limtStlS 1 3 CM LT 0 . lii%^±5 
0M*%&T<attH^«ffl3ft*£fc:W£ Lv> 0 fc^^- F7 5 >i£i»#f4mW»i£tl 
Sl3t»U0. 1 ti%&± 5 0 ti%^T?)ISlt«l $ tiJ i t LV»„ 

F7x7-;vii#i t: FT 5 ^fl«#i: fi> fi-frS *LT«ffl $ *LT * J: v» 

> mffimmmR ucmlto. nt%a±5 oii%^T^fEffli:*i.itws t 

. lli%lsl±5 0iI%JilTi Lfco 
[0136] 

m#m^i 6(4. 1 7L im&<r>nffi%$Lm 1 5 zm^-trnwi^, mm%mm 
3 & 4 ovnm > ^wfli 1 7^ % bvtK&mtzWi&Kitmm^muM* 
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[0137] 

&ftfflLKFB^hti&lfcfflKli, ^y^fy^ tjux.y^ *r~y vy 5$ xt?^ J 9 u )V^<yi£y 
& £*<7?7?#2&0tfk3k^> -J?uu*9y&£ W 9 n n zc 9 y t £ w/\ n yyitMtfcM 

[0138] 

M&mtfi&T-t&o Ud s ot, 5 ^mm±5 0 M m&Tk Ltz 0 
[0139] 

4 Kit, j$J£oft±£igi5 . ^L«ffl^pc7)^m^^-h#*5«tM^^ 
x.&^*H, ? f> I: 1 t^i^S^^I^f^^i IT 1) J: i/> 0 
[0140] 

n 7 * ;i^£t;fc^& f©8i*!ft, t^vt; ^ P y& X Tff V 7 9 jvy n > 
— h V k* <D~yT y ik^%0, 4 - — h u^yXT^T t Kft^OT^'f V: K£E, T> b 
7 J fy>J3<tr> t i--hn7y i7^y>^f(7)7>f7 + y>iv 2, 4, 7 - > V - 
HnTJVtfWi'isJrD^, 4, 5, 7-fh7-hn7Wl/;^i^i«()L<li 
Ili-fnM, ^ f> CM: y 7 x y y >f ^ i-wli 1 ! ? Itt ttzttZfi 

[0141] 

>&m& t tz am ? 9 n ~> r - > & ^^T^mi^i:^ v> & ci ,t ^-e § & 0 ^ *l 

[0142] 

Ml 4<^ffiKf±. ^M£I£ttT& ±K ^M£l£»7-&.r H:ioT, 1 
J: oTSfefel"**^ fc£*o«3feJl 1 4 ^o4b^fi9SjB2#£B!jiL-$-;& i t 

^■eUo aim ^a. tztjumm, m&y 4 7-&&mfttizitmmwLim* iffrtb 

[0 14 3] 

£^#1 1 1 4 fc^MK^W^ 1 8**K>tf>it4i fc-C**o 

[0144] 

wi*£##i i tmytm 1 4 t^wc+wii 8* j *v^»^ a*mt9dt«M* 1 i^e>« 

3611 4tSf»?*i, «il 4WfiWTL, i^iotMi?^^! 
^^©illf ^ Lit t/}^ "5 ^ t^/;l«t^ i i: 0 

ft* L#/h 4 H jjjt A^Bfc $*taH#^tl*»f*L*H«(^^j;»j L , H ft t v> 3? 

miE^«t 9 fc+n» 1 8 ^ttt^itKioT, wtadtENM 1 frhmitm 1 4-vcom 
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[0145] 

o#mi£3:##i ia»&<z>*iii*jip;t, i»mt£3c##i 1 ti^ts 1 4 t^^*i**|pj± 

[0146] 
[0147] 

^v#m, r*v>H(H!B, ^bkf~-MtJ3§> ft*e->u«ifi, #v ? jcjk* 

Sr-^tf^M-^#^flH> fc^MV, -if5f stf'J kf -jvt;V3-jv, ^^}:xf 

oT^f4^-< n >WBIt LTI^ tz k ?Li$6 o> % 6, 6-^ny N 6, 10-t 
-fay, 1 l-^W"n 2 -•T-'fnvfc v> 4" n 

>^ kkOHcN-TJUn^ri/^ a > & «k *>'N - T ;v 3 ^ nt&fe-f-j n 

[0148] 

Hit tfc^T^So 
[0149] 

[0150] 

liCitnitCioTWI 1 8 Sr^Jfi-f & d £ & 0 
[0151] 

3-;v^, r-tr h > & L < livt + v ft T)Vn-)vm. v^nnx^v, ?nn 
[0152] 

* , Sft 5 )V t tz lilii^Mi ffl v» 4 - jRfl<> Srfcffl *' i fc § S 0 
[0 15 3] 

* M S ffl ^ ?S ^ O ^ H| ^ J: ^ Ji m^t) O ^-ft ^ * C l± , * M /I ffl $t K 1£ ffl 2 tt 
TV»*-J§jW<^^*DH*hL, C/D* s E*Jt-Cl/ 9 9 - 4 0 / 6 Ot&Z Z. ktftt* 

m/&m&ik%>) f±> mftJt-e9 0/10-1/9 9-C&& l< , J: «9» i t 

<fi 70/30-5/95 & 0 
[0154] 
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[0155] 

^MIl 8<?)l)l(^ 0. 0 1 t*m\&±.2 0 //mMJ^Hf^ L< > <t VU* L 
<MiO. 0 5 ^ m&± 1 0 ^mJil>T-C&&o 4>fWJl 1 8<7>)g|J9# J 0 . 0 1 // m X «9 »^ £: 

iH s T"l^ < & V) , flR3fe« 1 4 <Dmm'\±<Di&Tfrtk£& 0 l 8 <7)flg/¥£ 2 0 fzm 

J; *9 kff < li> tWi 1 8 §rf *MffiC J: ^M^i 1 8 

ft&timMK* & 1 1 kiz^ *mm 1 s±Kmytm 1 4 t^-rif, 

[0156] 
[0 1 5 7 ] 

^11 1 7 *fc^*3*Tfc;&J£»flHt^fcfc4j«3fcJS 1 4 0 
i h. <fe o 
[0 15 8 ] 

x-n, mmv>Mffi$k$itbn 1 2 tmis-^ (1) 2**4 (2) ^3 

[0159] 

i&fcei 4 0 ^©tiiftiii 1 3 1 > bi 1 7t<Ditma. ttr&attffifttjus'i 
6 ^m^stM 1 3 > rmm 1 7 fcoWA/B m*j±-ci 0/ 1 

2-10/30 "?*&o 
[0160] 

1 4 OOlifffi, 5 fx mM 1 0 0 M mJ£lTT*&& £ t *«$F£ L < , L< 
»i 1 0 fi mlik± 5 0// mJSLT-CJfefto 1 4 0<7)Bg)¥/9 J 5 ^ m*ii-e&& <h, 

SiB0 5 !Br«fiy*iB*«fiTi-4o 1 4 0c7)KJ?rtM 0 0 //mmst, &£1&&*<B; 

T-T^o L^'ot, 5 fi ra^± 1 0 0 // mJ^Ti L^ 0 
[0161] 

J:sm^¥*«3fc#»4x aiKJt'ifcH 1 ~H3 fc5*^fl*lftfc»je3 *l* £i: «: 
[0162] 

lcJ:oT^Sr^^-r^^^^*?S^)^^'r4* s ^4^o 4 «6 3fc# * Mag L -fit ffl U *0 « 
M*giL, SfrXt££|n]±S«-i:# s -C§;;i>o #^K-fkl»jtS!lt LT»4, 7x;- 
)\sJMb&%}, a^Kd^;>M^, h n 7 x n - i 5 4 

itl^OSHlSE&lh&m, 1 3K#U0. Ill 

96J^±5 0 H%WT<OfSffl-C«ffl ? tL5 i i W J LV> 0 ^fcfififcjMott/H*** 0 . 1 

£&i3?-r o Lfcrt s oT> 0. lli%^±5 0Sfir%J^Ti: Ltz a 



CS5) 
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[0 16 3] 

[0 16 4] 
[0 16 5] 

Hfl5&j&£iti o oii, *&WKZ2>n^mmytfoi o (&t\ r«*;#i oj t 

Iff4 l o#lfofc}?r£<&flasK"eB*UWtt3:K'*o l OWlH^li, «3fc# l 0 <D 

[0 16 6] 

i^itMif i o o t j:*iifftSfifca^t-ov»-cgiK-r*o tfiMi ow\ 

[0 16 7] 
[0 16 8] 

SMft#3 3 Ki3V»TJi36frl 0c7)^ffi4 3 KM&Ztlt: h^-Mfi, S?i^3 4 K 
[0 16 9] 

J&3fc#l 0^114 3±i:^ftS h — *i> e?i*S3 4 co? ^ClS^TlIt 
[0 17 0] 

itMiti o o Kflt*. t>tiz*$k&te * sf^iMi o t±, Hir&^ct ? t, «r 

ta-^ (1) ttzit (2) ^$^**|&W<7)^«3fcM1ft*i-fl-*«iaf(ft3l»Si:L"C 

[0171] 
[0 17 2] 

(KatW 1 ) fflTjHfc^l&N o . 1 <o9H& 
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hJUi> lOOmlC, TIEffiii^: (8) "C^StL&N- ( p — h V )b) - a -j-y^-fr 
7^23. 3g (1. 0^*) t, Tmm&& (9) ^?tlSy7x-JV7t b7;v 
ftF20. 6g (1. 05 ^S) fc, DL-1 0-*'/7 r-^JV'fc^O . 2 3 g ( 

o. oist) t*]}ntTM&L, m\±L?z7k* h k&mz^x&w^Mvy&%% 

i«t>, 6 B»MJEJ&*ff ofco ElSI^Tt, RJSi§7a* 1 0 55-o 1 (1/10) HKtcftftl 
U flftL<a£^3*LTV»4^*^>' 10 0ml +(:f^i:iTL, |£ B B B ££)£S-£*:o *k 

2 g£#fco 

[0173] 

Mb i 4 ] 



H 




(8) 



[0174] 

Mb i 5 ] 

CHO 




(9) 



[0175] 

#t>*Lfe^»Sr?&#^nvh^9 7^--S|«5-*ffe (Liquid 
Chromatography— Mass Spectrometry; H&$F : L C — M 

s) -rfl-WLfcEMl^ Tia^it^: (i o) ^$wxtr/>fM# (5^*<otHMt : 

4 11. 2 0) Kyv h>*«f*inLfc5HF-f [M + H] + Cfflltitf-^iM 1 2 
. 5 # <b *l>Hb#*> ttTfEfg (10) *Lft 5 >«f 

M#-e&& £ fcaqqiofc (OT : 8 8%) o ttz, LC-MS^IfW^ *§*>*tfc 

[0176] 

Kb l 6 1 




(10) 



[0177] 



(57) 
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[0 1 7 8] 

4R7)CN, N->'^fWM75 K (DMF) 1 OOml+i:, ^JcJ^T. * * S'ffi'ft; 'J > 
9. 2g (1. 2 MM) &*fc*fcjD;U &3 Ofl*W«#U If W7^f L 
fco MT, KitWl - 1 ^t>*Lfefrffi«at^ (10) "?*r«3 ft*.*.* 

5>tM#2 0. 6g (1. 0^*) tCjDX-^o *<?5#U i^^MLTMJl 

EJtB#?K*»C*U, ^Ufc4li (4N) -Tk-ffi-fti- h U <7A*»*8 0 0 m 1 *fc|fc 

fxf^t <o ji^ai -cw^ji s-ff i t k <t o -c. n&m^vuk&yo 20. 4gt»fc 

[0 17 9] 

#fc*tfcft^lfe*LC-MS^$MfrLrt:tt*, TIEflfit^ (1 1) T^S^S -x^ ^ y- 

T)vrt vipwfc {fr^-mcowcmu: 439. 19) K-juhytfttiuLtzfr^xy [ 

M+H] + t:fflSt*e-^*U4 0. 5 KffiilOS t frh, ftfcftfcffc-frfcliTIE 

(11) -c^s tt&x.^ 5 >-TJv-ft K+w#-e£>*c fcj&'JpUofc (JK^ : 9 3 

96) o LC-MS^MM^^ ® htltz^i- $ y -T )VTK V*mfo<DMm* 

9 9. 7 fcri^Jofco 
[0 18 0] 

Mk l' 7 ] 




(10 



[0181] 

&±<D£iK, HfrfEflSaS^t U 0 ) -C^?tL2,xf5 ^^Hfti^Lt, e;v*v-r^- 
RJ&K J: & 7 * ;Wk£fr? ittioT, ffilEffititaS; (11) ^?*iixtr/- 

[0 18 2] 

GK&ff 1 - 3 ) W^-fk^N o . 1 <7>££ii 
fiitW 1 - 2 ftfctfrfBRaij*; (11) -C*5*L4JC^ 5 >-7m K + W#8. 

8g (1. 0^*) fc> Tie«3i5t ( 1 2) v.x^-;vv>^ h 

6. lg (1. 2ii) *7tcDMF8 0raU:i)»?^ ^©WK^'J^^t 

-7'h^v-K2. 8g (1. 2 5 a*) *£i&-e&*£A||X-,fc^ 5 0t)4-Cin«feb, 5 

ovf^*77^-^T^i: CioT, JtfejSiH 10. 1 g 
[0 18 3] 

[<b i 8 ] 



(58) 
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C2HSO 

CjjHsor^o 




(12) 



[0184] 



>-fk#* (^*^)ftM : 5 3 9. 2 6) i^n > ytmn^tz^^ *y [M 

+ h] + ^fg^-rs \d-?tf$ 4 o. 5 Kmm^^tzo 



$tz, '&htltzm&<vM? on*W Mfc#5£: CDC 1 3 ) *K^t&«a^*R$ (N 
uclear Magnetic Resonance; : N M R ) 7 ^ ^ h )V$*il!l 

£Ltt^, ^j^b^No. i o^^-^ wt^?)fli it MVrt s #£> 

tt?t 0 13 5 {4, S&jgm -SCD^fifct^ 1 H — NM R h «9 , [3 6 (4, I5C 

^fx^^ h;V(7)6 p pm~9 p pm*J£^:LT^-ril-e^^o S7(±, UlkM 1 - 30 
4:ife!feoa#ffliSgm:* 1 3 C-NMR*^* h;w-C2fc*K 13 8 ii, 13 7^1-*^? h 
JKO 1 1 0 p p m~ 1 6 0 p pm^l^LWit^Jo 13 9 fi> Ki&WI 1-3 O&jft 
^lODE PT 1 3 5iW5EfcJ:a 1 3 C-NMR^^^ h ;V"C& «9 > 13 1 0 14, 13 9 H/fT 
h ;K7) 110ppm~160p pm^^LTiti^Jo [35-131 0 

fc*5V*T\ «*fc»±-fk#">7 Hit * (ppm) £*-r o f [3 5 33 J: UM3 6 KJsv^T, 
^;pfc«Kfc<7)|l8fcfE«3;fcT\/**'(Ett, 13 5 <7>#M$F 5 0 0 X~7F Z tl& i/ ? j- )ls<Dffifr 



^No. 1 <7)-^ 5 Xb#*5T** i krfm^fc (W$: 9 4%) o ifc, LC-MS 



J£JLL<^J: 9 fc, TitrfafltiiaS; ( l l ) -c^£*l&x.^ K+flB-ftt, Witt 

i g§*m-C3bSflr3Bflli&3: (12) -ey? tl4 y xf ;v-> V t - h i: W i 

t t i g-Ho r n e rKJ&£fr? it^ioT, ^1 Kjj*-rfl)zrrffc#ftrN o . ldt 

[0188] 

(9ii&M2) «/tMNo. 6 l^Mot 
*fflBfliat* (8) -e^?*t^N- (p-hU)V) - ff -t7f)V75>23. 3g (1. 
0 MM) ^^X.T. N — (p-^h^->-7i-JV) - a -t7W5>4. 9g (1. 

#<7)S^3t (JK^ : 9 4 %) 33«fc tftr/i/* •Y-SJSJC J: >-TJt-r K K*M# 

<7>S£ii (M 18 5%) «r?fv», $ £>KW i tt ig-Horner RJ&'Ht? i tic J: 
ot\ *fe»3fc:tfWk#* 7 . 9 g ^Cfe^TtfflLfcSItlftW 
^*M#{± N ftjtffil 1 Steffi Lfct*SSfc£®£^£*IW«fcffifc^*&<, 



l (DJ^i- 5 yit&m (^i^IUMiS : 5 5 5. 2 6 ) :/n h >*«Win Lfc5H^ * > 
[M + H] + Kfflit4^-^A l 5 5 6. 7 K$iiiJ£ *l*r 0 



#?>*ifcft^l^nn*^A (CDC 1, ) *^*5»t4 NMR^^^ h ^£88 
5Eb7ttc:^> «0^k#«jNo. 6 i <7)xt5 v-fk^oil^^tsx^:? 

P>*Lfc 0 131 1(4, ^itf!)2<7)^^t)^ 1 H-NMR^^^ 131 2 {4, 131 

1 Km-f7^7 YJlsff>6 p pm~ 9 p pm£J£:*:LT?FTIS"Ca>«>© 13 1 3 it, jRitffil 2 



[0185] 



[0 18 6] 



[0187] 



[0 18 9] 



[0 19 0] 
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Y)V<7) 1 1 0 p pm~ 1 6 0 p p m LT^I" HI T&& 0 Hi 5 it, fij&M 2 

M(ODEPT 1 3 5*6^^4' 3 C-NMR*'** h ;i/T& V) „ [21 l 6 ii. EI 1 5 
K7FT*^ MK7) 1 1 0 p pm~ 1 6 0 p pm^LTitl^Jo II 1 1 

~H 1 6 Ci3V>T, ^fi^-;/? h fift 5- (ppm) ftwt. ifcHl 1**^18121: 
£v>T, ^^i^tflili oraniEK^tLTv^-ffiti. HI 1?>#hb^5 0 1T^S*l& 

[0191] 

•fb-g-tlNo. 6 lOxf^ Xk^tl-e^^i t^UoTt: (JK^:9 2%) 0 £tz, LC- 
MScO^^^^, ^^>^7t0!J^b^tlN o . 6 1 <D^^Z Xk^<7)MJ^ii9 9. 0 
%T&& £ ktfm^fzo 
[0 19 2] 

Jil±<7)<}: ? IM^K/^ e^v^t-E^J;^! ittig-HornerS 
JS<0 3 SR!f<£>RlS£'fr ? utKioT, 3^|5|P1K^73. 5 %T, $ 9 fc**-«5jS'ffc#1fe 
No. 6 10xt$>M«l*ft5it* J tl* 0 
[0193] 

(«»«3) fl^-ffrfrl&N o. UOfiS 
SjfttV 1 - 2 -C#t>*L7t«riEfll3t^ (11) -Cj^StLiJcf- = y-T)\>v*K K4 J M#2 . 
o g ( i . o mm) Tffl«it5S: (13) t^s*l&w i t t i gltl 1 . 5 3 g (1 
. 2^fi) t MDM F 1 5 m 1 ^Wit+C * 'J A t - / f ^ y K 

0. 71g (1. 2 *m.S.X*m*KMz-tt&. 5 0 *C£ TiMftU 5 013^0 

[0194] 
Kb 1 9 ] 

CaHsOT^ 




(13) 



[0 19 5] 

Wtr/Mft (fr^-mmtM-M : 5 6 5. 2 8) K:/n h Ufc^-?>f * ^ [ 

M+h] + i:fflStSf-^^5 6 6. 4 K|HI?ltfc£i:H, ft t> JtfciJgJIW:, 00* 
MNo. 4 6 0xf5 >*fc£-»Tife*£. t^JoTt (IE^ : 9 2%) 0 4 fc, LC- 
MS^UfSW^, #^itfc«jg%-fk#*N o. 4 6<D^j-^yit&m<Dmfeii, 99. 
8 % T& Jit Ti^J o fc 0 
[0196] 

w±<^)j: o tMBKHta; (id t^?^xt? >-7^ft K4-w#i:tfriaiitit^: 

(13) T^Stl&W i t t i gmmt<VW i t t i g-H o r n e r Rj££fr ? iH: 
ioT, g7 H^i-W^-fk-MfcN o. 4 6^xtr/Mi^Jii:#t^/;o 
[0 19 7] 

(JtttttjftWl) TfBfit^ (14) T**3 tl2>tt&m<DU& 
ftjtM 1 - 2 T#f>*L^TWr|Bfl|jt^ (11) T^^tL^X-f- = y-T^T'k K*ffl#2 . 
Og (1. 0^*) ^*iTHF 1 5mn:if?*^ -e^tMi:> T^^K 
t tlv ^* v^AtH PSS Ltz 9 U X.-Y - /uet&T*> J7'J*7^->^Ay07^ 
F<7)THFii (^e;V«E : 1 . 0mol/l) 5. 2 3 m 1 ( 1 . 15S*)SrOTDT 



(60) 
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[0198] 

[0199] 
Mb 2 0 ] 




(14) 



[0 2 0 0 ] 

mmm 1 ) 

W»f3&£&IU 2-C**TI5«j&^ (15) r*S*l4 7'/^ll lll^*, THF9 

*L£IH)?8 0 m «!K')i^fJI'7'f ;UA(?)7^5-7A±i:^-*77''J7--^K 

[0 2 0 1 ] 
[it 2 1 ] 




(15) 



[0 2 0 2 ] 

t > > rmm 1 7 -c* * # v * - - vmm (WAmftfl^t^rtt* : c - 1 4 0 0 
) 1 oiigis^THF8 oiiit-M?^> m#»s«fflift***w»Lfc 0 ^<=om 
ffimmmmwJtm*. ^r^Ltzmw^m 1 5±{:^-*7 7"'j7-^i:tMLfc 
mm 1 0 ^ m^m^mm© 1 6 ^Mito 

JELh*>J: $ K LT, 111 1 Icj^-rflUftoWJlflom^lllR^Sr^ftUfco 
[0 2 0 3 ] 

(**smi 2 ~ 6 ) 



(61) 
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m#$ij£Ml Wi3*fMrt&No. 1 i:ftiT, |l C/TtM/^»N o. 3> U 

9C/WJ/7MNo. 6 1 , U 1 6 K^-rfflJ^b^N o. 10 6, $2 lt^tW 
^fb-g-Mo. 1 4 6 4£fi^2 6 Kxk-rW^k&ynN o . 1 7 7 <7)^-:f ? ^-fb^^ffl 

[ 0 2 0 4 ] 

(ibt^J i ) 

m#mmt)Sl 3fc, Wi^iNo. l^ft^T, TIE«jt5^ (16) -e^^tL^Jt^ 

[0 2 0 5 ] 
[-ft 2 2 ] 




(16) 



[ 0 2 0 6 ] 

(it mm 2 ) 

m^mm^w nt, w^b-^N o . 1 k&a.x< T§zm&& in) -c^s ti&itm 

[ 0 2 0 7 ] 
[<t 2 3] 




(17) 



[ 0 2 0 8 ] 

atmm 3 ) 

m,ffimm%)S i 3c ^-fb^No. l^ft^T, tieim^ (is) -r^stL 

[ 0 2 0 9 ] 
2 4 ] 



(62) 
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(18) 



[0210] 

(itmm 4 ) 

m#«rMMl 3 1:, fl^k#»No. 1 KttJLT, TIEffitit^: (19) -C^Zfl&ittiL 

[0211] 
[-fb 2 5 ] 




(19) 



[0212] 
[Ml] 

\>XAL<D%mm 1 ~ 6 *5 J: OMfctfcffl 1 ~ 4T^$£L7k^« : f-3p*Ji53fe#Mov»T, ^®##r 
(Sffitt&JteS^rtfcSI : A C - 1 ) £ffl^T^* ^Ib^rV^^ill^Lfco 4fc 
, #m : ? : ¥^pfc#<^3fcJl<7>S®K&£iU*U ^fi. «JETTN 5ftffB*HI (Time 
-o f-F 1 i gh t) ffit:J:oT»SiIl 3 <7)mWf£ifrJK£«U£ L *:„ H 3 3C 

jws&e***-*-* t33 ic^-rm#^Ku^<7)^ti. m#3&&*<2 . 5x10 s v/ 

[0 2 1 3 ] 
[13 3] 



(63) 
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Serial -^3*1® 


(eV) 


(cm 2 /V-sec) 




#J5Mb£-&) 1 


5.65 


3.0 x 10" 4 


mmm2 


m^it-k^i 3 


5.58 


2.8 x 10" 4 


mmm3 


ftoMk^lfe 61 


5.61 


2.8 x 10" 4 




iW^-fk^ 106 


5.57 


4.1 x 10" 4 


mmms 


M^it-a®} 146 


5.59 


7.2 x 10" 4 


mmwe 


#JjjMb£-!fej 177 


5.71 


2.3 x 10" 4 






5.63 


2.0 x 10~ 5 


ttmm2 




5.66 


1.5 x 10" 5 


itwtm3 




5.68 


2.1 x 10~ 5 


it$tm4 




5.40 


1.2 x 10" 6 



[0214] 

- (Triphenylamine dimer ; : TPD) l:Jt^, 2 MliiSlH 
[0215] 

t^tttf!) 1 ~ 6 t Jtt&^J 1 , 3 t<7)ib«?^f,, Htrffi-j|£5t (1) -c^stt^ipj!^ 
[0216] 

4 fc^jfefl!) 1 - 6 £ibifc#!)2 ttrf£— ^ (1) "C^ 3 ft &*3&W 

^mt4*t#(i, fllTflB— (1) fcj*sv>Tn* s 0-C*«Jj&*oA r 3 ^^^W^O^t? 

is-ft-fr* Jt^b^B icjt^> i ifT^R^m^SfrS^^r-r* 1 1 * s fijo 

[0217] 

ifc**«l~3, 6 t^MW5 k<D&Mfrb, HUE— tt^C (1) K£v>TAr s 

[0218] 

7 ) 

BMbr;vs ^ (ffc^sS; : A 1 2 0 3 ) £ Jr^-^Hb-^n^ a (-fb^ : z r o 2 
) -e^ms£tfofc##:i£<7>SHb^*>' (5SI**S#tiS : tto-d- 1 ) 9i 
iWfc**^^ o>#JIB (SCH^^tt* : CM8 0 0 0) 9fi*SBtSr, 1, 3-v 

[0219] 

^v^-e, mffifH^tefJi 2 -e& & riefiiit^ (20) ^^^57^^211^^, 
T H F 9 7 U ¥-)ls77-7-)V®m (»*-fk*x*«i«:^ttft : B X - 1 ) 1 
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[0 2 2 0 ] 
Mb 2 6 ] 




(20) 



F 3 C 



[0 2 2 1 ] 

*v>TN If *S^S 1 3 1 i:^t^t-&l5N o . l^xtr/^lOi 

/<>f v^ann 1 7 (=a£5;»Kt3M*5££*tft : z 2 

0 0) 14ti^t, 2, 6-v- t -7m>- 4 ->fJV7iy-JV0. 2M*^5t$r 

WL*. $GK : fcl&Lt:nffi§k£.m 1 5±fc, T^'J * KTlfe* Ufc«k, 5* 

,111118 //mOtftll 1 6 Sr^JftLfco 

[0 2 2 2 ] 

(^sife'CHl 8 1 2 ) 

mfffeMMl 3t, W^«No. 1 K'ftx.T, il H^T^J^fk^tlN o. 3, £ 
9 Hj^-T^J^b^N o. 6K |l6i:^tf}*MNo. 10 6, ^2 lK^tfll 
jj?M%No. 14 6 i lig 2 6 t^tW^b^ft N o . i 7 7©xf$ 

[0 2 2 3 ] 

(Jfctt« 5 ~ 7 ) 

*fflr*frj&i&»i 3^, ^ft^iNo. inft£T, fltrie«^ (i 6) -e^s*t*jfc«e 
it&m&, mum^t^ (17) -e^$ti*Jt«s£^%BSfcJimiBm^ (19) -e^s 

[0 2 2 4 ] 

(mmm 1 3 ) 

WJ7t^icLt, +MSffli&*ifc*Bmu ^tL^^m^5:^#i i-c&sjs^o 

[0 2 2 5 ] 

If H4ftS 1 2T*4m?Efl|jt^ (2 0) ^SJLJT'/WlSM!, *4 

y y®m 1 7 -cafe* * u * - - hWJIt (=isift?#^l» : Z - 4 0 0 ) 1 2 
If ffoMl® 1 3 1 i-*"r«K«-ffc-& > »N o . l <oxt 5 y Vetera 1 Oi 

3, 5-y^f"Jl'-3' , 5' -->*- t - 7'fJVy7x7 ^7 > 5M«£I$, 2, 6 
-->*- t -^ji/-4 -^f;i/7xy-;vo. 5 afi§BJ3 <fc TfT H F 6 5lt^^-JV 

fifeLTfe^MSl 8_hK> ^-*77' , J^-^i:J:cTMLf:t, 1 1 OttlW, ffe 
JWStffcU JBUP2 0 ^ mOlB3fc» 1 4 0*J&JftLfc o 

[0 2 2 6 ] 



(65) 
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mmn 1 4 ) 

mffizk&mwi 21c, mmm^ (20) x^zti&Tvit&m^ttz-x, xmm&my 

[0 2 2 7 ] 

mmm 15-19) 

mmmttrnwi 2^ mmik^ (20) x^^^rv-it^-m^^Lx^ xmfc&my 
^uvT->^fflv^ mffimmmm 31:, ^i^h^No. ii:^t, si^^-tm 

^%lNo. 3, |9i:*t^MNo. 6 1, Si 6CWJ/^iNo. 1 
0 6 > g 2 1 tc^l-^J^k^N o. 1 4 6 i li^ 2 6 i:^t^b^N o . 177 

[0 2 2 8 ] 

(it mm 8~io) 

mM%^.mm 2k, mmm^ (20) xmz ti&rv^t&m^RjL-c, xmm^my 

1 6) XTFZti&ikmit&mA, mm&d: (17) x^zti&itmt&mBttiimm 
(19) x7jk$iiz>}£mk&mD*m^2>&$>m, itfi7^«iat, 3ts 

[0 2 2 9 ] 

atmm 1 1 ) 

m^^Mi 2i:, miamit^: (20) -e^s HiT'/ft^dcftitT, xm&e^ji? 
2 1) x-7jkzti&}£mk&®E*m^2>&m±, ^iM 7 1 ra»c lt*?§***#* 

[0 2 3 0 ] 

Mb 2 7 ] 




(21) 
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xy^yfl (mMtJ&W^tt^ : b- h YP- 5 0) lfifi£Gi:£, THF1 

[0 2 4 0 ] 

Mb 2 9 ] 




(23) 



[0 2 4 1 ] 

^-c^ ISiSfel 1 3 tl) S 1 1 t:*t^^N o . 1 (OJ^-f- ^ yit-^-^s 1 51 
*SG t , /*>f >-^#B8 1 7 h^BI (Hf£i;*Hb^*|c5$;£?1±« : Z 2 
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